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ABSTRACT 
Substance use and behavioral addictions are escalating on a global scale. 
The Global Burden of Disease Study underscores a rising impact on 
disability-adjusted life years attributable to substance use. This challenge 
influences families, communities, healthcare infrastructure, and legal systems; 
nevertheless, the majority of individuals suffering from substance use 
disorders face challenges in seeking and finding a sustainable treatment 
methodology that can leave a long- lasting imprint on the process of 
recovery. The human brain possesses a remarkable capacity for change 
and adaptation throughout an individual's lifespan, a phenomenon referred 
to as neuroplasticity. This capability is essential for processes such as 
learning, memory, and recovery from injuries. Notably, the brain retains its 
ability to adapt during adulthood. Consequently, addiction is not solely 
attributable to diminished willpower but also involves significant, maladaptive 
alterations in neural circuits. Practices like mindfulness boost mental well-
being by increasing cortical thickness, reducing amygdala reactivity, and 
improving brain connectivity and neurotransmitter levels. This enhances 
emotional regulation, cognition, and stress resilience. Research shows 
mindfulness induces neuroplasticity. For example, Mindfulness-Based Stress 
Reduction (MBSR) improves emotional processing and sensory perception 
and lowers anxiety and depression. Evidence supports the psychological 
model, such as Awareness Integration Theory (AIT), in promoting 
neurogenesis and neuroplasticity in adults. Studies indicate AIT's influence 
on the autonomic nervous system (ANS) could help those with depression 
and anxiety through an integrative approach using mindfulness and 
cognitive, emotional, behavioral, and trauma-informed approaches, 
aiming to reframe negative thoughts and reduce amygdala activity. This 
review examines adult neuroplasticity research, emphasizing its potential 
and encouraging further study.  
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1. Introduction 
As a significant ongoing global public health concern, 
individuals with substance use disorder (SUDs) are 
repeatedly exposed to psychoactive drugs. These 
drugs cause lasting alterations in the brain that 
impact cognition and emotional regulation, meaning 
SUD mainly results from maladaptive neuroplasticity 
induced by repeated drug use and related behaviors. 
This exposure modifies synaptic structures, reorganizes 
large neural networks, and biases learning toward 
drug-related cues, ultimately impairing the brain s 
ability to make adaptive decisions.1,2 Research 
increasingly views SUD as a disorder rooted in 
maladaptive neuroplasticity rather than a failure of 
willpower or moral judgment. Long-term substance 
use alters neural circuits involved in reward, stress 
response, learning, and memory, especially in the 
hippocampus, amygdala, prefrontal cortex, and 
dopaminergic reward pathways.3 
 

The structural brain damage seen in SUD patients 
and chronic drug exposure induces glutamatergic 
neuroadaptations in dopamine cortical pathways, 
particularly in prefrontal regions such as the 
orbitofrontal and anterior cingulate cortex, and in 
limbic pathways such as the amygdala and 
hippocampus. In vulnerable individuals, these changes 
can lead to addiction.4 The neuroadaptations 
constitute a recurring cycle comprising distinct phases: 
the intoxication or binge phase, the withdrawal or 
negative-affect phase, and the preoccupation or 
anticipation phase. Each phase is delineated by the 
activation of specific brain regions, accompanied 
by subsequent modifications in neurotransmitter 
activity.5 

 

These drug-induced alterations manifest across 
various levels of neural organization, including 
epigenetic regulation,6-8 synaptic strengthening and 
pruning,9,10 corticostriatal connectivity,11 and the 
neuromodulatory systems that govern reward, 
salience, and executive functions. Overall, these 
findings suggest that the brain affected by SUD is 
not only structurally and functionally altered but 
also dysregulated in the prefrontal cortex, a region 

responsible for complex decision-making that is 
continually reshaped through experience-dependent 
plasticity. 
 

2. Discussion 
Dysregulation of the prefrontal cortex (PFC), amygdala, 
hippocampus, and nucleus accumbens (NAc) is 
particularly crucial in the transition from controlled 
substance use to compulsive drug seeking. 
Neuroimaging studies consistently suggest reduced 
prefrontal control, impaired inhibitory processing, 
and pathological strengthening of drug-associated 
memories, factors that predispose individuals to 
craving and relapse even after prolonged 
abstinence.12,11   
 
2.1. ADDICTION AND NEUROPLASTICITY 
PHENOMENA 
Addiction impairs the brain s reward sensitivity, 
heightened stress reactivity, compulsive behavioral 
loops, and diminished self-regulation.13 These patterns 
exemplify hyperactivation of the amygdala and 
dysregulation of hippocampal and prefrontal 
networks. Consequently, interventions that attenuate 
amygdala reactivity while reestablishing hippocampal 
and cortical integration are vital for achieving 
sustainable recovery. Addiction-related 
neuroadaptations reflect learned patterns encoded 
within neural circuitry; therefore, recovery depends 
on unlearning maladaptive pathways while cultivating 
new, adaptive ones.5 Adult hippocampal neurogenesis 
and functional plasticity provide a biological 
foundation for this transformation. Deficits in 
hippocampal functioning are associated with impaired 
learning, emotional rigidity, and heightened 
relapse risk, whereas interventions that enhance 
hippocampal plasticity support mood stabilization, 
cognitive flexibility, and resilience.14 However, 
hippocampal neurogenesis supports learning; 
deficits are linked to impaired spatial learning and 
memory. Therefore, factors increasing hippocampal 
neurogenesis might help treat mental health 
deficits.15 
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2.2. STRUCTURAL VERSUS FUNCTIONAL 
NEUROPLASTICITY 
Neuroplasticity is the brain's ability to change and 
reorganize itself, which explains the modifiability of 
human nature in growth and continuity. It can be 
categorized into structural and functional plasticity. 
Structural changes in the hippocampus are 
foundational to various neurodegenerative diseases 
that display cognitive and emotional dysregulation.16 
Neuroplasticity is classically defined at the cellular 
level as structural changes in neurons, thus excluding 
early synaptic plasticity and neurogenesis. In the 
context of brain imaging, the term neuroplasticity 
is applied to persistent or stable changes in brain 
functional activity (functional connectivity) or 
structure (grey matter volume) that are thought to 
result from cellular neuroplasticity.17 

 
2.3. THE NEUROPLASTICITY DEBATE  
The debate has persisted regarding whether the 
adult human brain possesses sufficient plasticity to 
reverse its deeply rooted neural changes. While 
initial skepticism questioned the existence of adult 
neurogenesis in humans, growing evidence from 
both animal and human studies now indicates that 
the brain remains capable of functional reorganization 
in adulthood, particularly in the dentate gyrus of 
the hippocampus.18 This region is vital for learning, 
emotional regulation, contextual memory, and 
behavioral flexibility functions that are notably 
impaired in substance use disorders (SUDs). The 
dentate gyrus is a key hippocampal structure 
involved in processing information, forming new 
episodic memories, and aiding spatial navigation 
as an input region. It performs pattern separation, 
transforming similar inputs into distinct outputs, 
and is among the few adult brain areas where 
neurogenesis occurs.19  
 
2.4. THE ADULT NEUROGENESIS 
An early clinical research study20 on rodents 
demonstrated their capacity for "adult neurogenesis" 
(ANG), providing the first anatomical evidence of 
newly generated dentate granule cells in the 
postnatal rat hippocampus. Altman s early work on 

neuroplasticity inspired Eriksson to conduct a small 
study in adult humans, which suggested that new 
neurons are produced in the dentate gyrus,21 
indicating the vital role the hippocampus plays in 
learning and memory, particularly in declarative 
(i.e., explicit) and spatial memory.22 The dentate 
gyrus is essential for adult neuroplasticity in the 
hippocampal region of the brain, specifically through 
adult hippocampal neurogenesis, which involves 
the generation of new neurons from stem cells. 
This neuronal regeneration is incorporated into 
brain circuits, thereby supporting cognitive functions 
such as learning and memory. 
 

3. Materials and Methods 
For this qualitative research methodology, the 
authors thoroughly reviewed peer-reviewed literature 
and current knowledge. To ensure thorough screening, 
even though this is not a systematic review, the 
authors chose the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
screening format to ensure a) transparency of the 
search strategy for replication and validity, b) a 
holistic approach to inclusion criteria and essential 
details for the literature search, and c) simplifying 
the compatibility of screened literature and data. 
 

3.1. THE METHODOLOGICAL INSTRUMENT 
The initial screening involved PubMed and Scopus, 
following the PRISMA framework, using keywords 
such as neurogenesis, adult neuroplasticity, 
mindfulness, Cognitive Behavioral Therapy (CBT), 
and Awareness Integration Theory. References were 
also reviewed to find additional relevant studies. 
The last search was on March 17, 2026, with no 
restrictions on article type or publication date. This 
search yielded 65 articles on the topic, which were 
then screened based on inclusion and exclusion 
criteria. Ultimately, 41 articles were selected as 
aligned with the research objectives and purpose 
of investigating the impact of addiction on the 
brain s neuroplasticity.  
 

Articles were selected for inclusion based on specific 
keywords grouped into two main categories: (1) 
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studies examining addiction and neuroplasticity, 
focusing on structural and functional brain plasticity; 
(2) articles highlighting multifactorial and extraneous 
variables, such as primary and secondary harms of 
addictive substances on brain plasticity. Articles 
primarily addressing addiction treatment or the 
negative effects of addiction on various aspects of 
addictive behavior were excluded. Likewise, studies 

focusing on other brain regions affected by drugs 
were omitted, as the review concentrated exclusively 
on neuroplasticity and addiction. The authors 
screened for duplicates to avoid double-counting, 
reviewed abstracts for eligibility, and excluded 
case reports, non-English publications, and studies 
involving neurological patients. Figure 1 below 
summarizes the review process schematically. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Summary of the screening process 

 

3.2. THE QUALITY OF METHODOLOGICAL DESIGN 
The screening of journal articles did not include 
validation based on methodology or scientific 
rigor, as the standard criteria for selecting articles 
were that they be peer-reviewed and published in 
high-impact scientific journals. Moreover, articles 
varied in experimental and correlational designs, 
sample sizes, the validity of neuroplasticity measures 
and biomarkers, and the clarity of intervention 
reporting; these factors were considered when 
interpreting and weighting the evidence in the 
synthesis. Emphasis was on controlled experimental 
studies, clinical trials, neuroimaging or transcriptomic 
investigations, and systematic reviews that aided 
understanding of context and methodology. 
 
3.3. ETHICAL CONSIDERATIONS 
The authors did not seek approval from an Institutional 
Review Board (IRB) or an Ethics Committee, as the 
research, in its entirety, did not involve the collection 
of new data or direct engagement with human or 

animal subjects. All referenced sources are publicly 
available or obtainable through institutional academic 
subscriptions or open access. 
 

4. Results 
Numerous studies have shown that mindfulness 
encourages the brain to form new neural connections, 
essentially creating new pathways for thoughts and 
reactions. Consistent practice can help weaken old, 
habitual pathways, especially those tied to stress, 
and induce functional plasticity; however, data on 
structural neuroplasticity with anxiety-reducing 
psychopharmacological agents are limited at best.23 

 

4.1 EYE MOVEMENT DESENSITIZATION AND 
REPROCESSING INTERVENTIONS AND 
NEUROPLASTICITY EFFICACY 
Recent studies show that memory-based therapies 
such as Eye Movement Desensitization and 
Reprocessing (EMDR) influence frontolimbic networks 
by reducing the emotional intensity of maladaptive 
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memories, supporting memory reconsolidation, and 
reorganizing neural circuits involved in emotion 
regulation, attention, and threat response.24 Within 
the structure of Awareness Integration Theory (AIT), 
EMDR may be utilized as a targeted intervention 
during the deeper memory-processing phases of 
treatment, particularly when emotionally charged 
memories, limiting beliefs, or unresolved traumatic 
imprints are identified as contributing to present-
day symptoms and behavioral patterns.25 

 

The overarching AIT therapeutic framework guides 
individuals through a structured process of awareness, 
exploration, emotional processing, integration, and 
intentional action. Within this framework, EMDR 
can be incorporated to support the reprocessing of 
distressing memories. At the same time, the client 
remains connected to present-moment awareness, 
bodily sensations, emotions, cognitions, and emerging 
adaptive meanings. Through bilateral stimulation 
and dual-attention processing, EMDR helps reduce 
physiological activation and emotional reactivity 
associated with past experiences.26 At the same 
time, AIT organizes the therapeutic work by linking 
these memories to current beliefs, relational patterns, 
self-perception, behaviors, and life choices.27 

 

In this integrated application, EMDR is not used as 
a separate or isolated modality, but as a clinical 
tool embedded within the AIT process to deepen 
memory reconsolidation and accelerate emotional 
integration. AIT expands the work beyond 
desensitization by helping individuals identify how 
unresolved experiences have shaped their thoughts, 
emotions, body responses, behaviors, and identity. 
As the memory material is reprocessed, AIT 
supports the client in integrating new awareness, 
strengthening adaptive beliefs, and translating 
insight into intentional behavioral change.28  
 

By enhancing attention, emotional regulation, 
somatic awareness, and meaning-making, the AIT 
framework underscores the significance of awareness 
and integration in promoting self-directed 
neuroplasticity. When EMDR is used within AIT s 
structured phases, it contributes to transforming 

maladaptively stored memories into integrated self-
understanding, allowing individuals to create new 
neural, emotional, and behavioral patterns that support 
resilience, fulfillment, and intentional living.29,30,25 

 
4.2. NEUROPLASTICITY, MINDFULNESS, AND 
ADDICTION RECOVERY  
The dentate gyrus is one of the few regions in the 
adult brain where new neurons are continuously 
generated through adult neurogenesis, a process 
thought to contribute to learning, memory, mood 
regulation, and the control of emotional behaviors.31,32 
Mindfulness enhances neuroplasticity in the 
hippocampus s dentate gyrus, a region crucial for 
memory and emotion regulation, primarily through 
stress reduction.33 Practices such as mindfulness 
also boost mental well-being by increasing cortical 
thickness, reducing amygdala reactivity, and improving 
brain connectivity and neurotransmitter levels, 
thereby enhancing emotional regulation, cognition, 
and stress resilience, and inducing neuroplasticity, 
as shown in research on neurobiological changes 
related to mindfulness and meditation.34 In particular, 
Mindfulness-Based Stress Reduction (MBSR) has 
been shown to improve emotional processing and 
sensory perception while reducing anxiety and 
depressive symptoms.34 

 
Within the structure of Awareness Integration 
Theory (AIT), mindfulness is used as an intentional 
awareness-building process rather than a stand-
alone intervention. AIT organizes mindfulness 
practices within a broader therapeutic framework 
that guides individuals to observe their thoughts, 
emotions, bodily sensations, cravings, impulses, and 
behavioral patterns with clarity and present-moment 
awareness. This mindful observation allows clients 
to identify how automatic reactions, addictive 
patterns, and emotional triggers are connected to 
unresolved experiences, limiting beliefs, and 
dysregulated nervous-system responses. In this 
way, mindfulness within AIT becomes the entry 
point for deeper emotional processing, cognitive 
reframing, somatic recognition, and behavioral 
integration.27 



Bridging Neuroplasticity and Addiction: Examining Awareness Integration Theory as a Promising Treatment Approach 

© 2026 European Society of Medicine 6 

The correlational cascade of evidence supports 
psychological models, such as AIT, as potentially 
instrumental in enhancing neuroplasticity in the 
adult brain by integrating awareness, emotional 
regulation, cognitive restructuring, and intentional 
behavioral change. Earlier research has also 
investigated the practical application of AIT, 
including its immediate effects on the autonomic 
nervous system (ANS). These findings suggest that 
AIT may offer a promising pathway for helping 
individuals with depression, anxiety, and addiction-
related emotional dysregulation respond positively 
to mindfulness-based awareness practices and 
cognitive-behavioral reframing. By integrating 
mindfulness within its structured methodology, AIT 
supports the reduction of negative thought patterns 
and the emotional charge of amygdala-driven neural 
activity, helping individuals move from automatic 
reactivity toward self-directed regulation, resilience, 
and recovery.35,25,28 

 
4.3. AWARENESS INTEGRATION THEORY (AIT) IN 
ADDICTION TREATMENT VIA NEUROPLASTICITY 
Research indicates that AIT exerts an immediate 
effect on the autonomic nervous system (ANS), aiding 
in the reduction of sympathetic overactivity, which 
is frequently associated with craving, withdrawal 
symptoms, and relapse risk. The ANS comprises 
neural pathways that regulate various internal organ 
functions through diverse chemicals and signals, 
maintaining the stability of the body's internal 
environment. It is subdivided into the sympathetic 
and parasympathetic systems.36 Like many other 
areas of the nervous system, the autonomic nervous 
system forms through the migration of neural crest 
cells. Migration occurs primarily in dorsolateral and 
ventromedial directions. The ventromedial migration 
gives rise to the cells that will become the ANS. 
Growth factors orchestrate axon migration and growth, 
stimulating neurotransmitter release, which in turn 
triggers further growth factor release.28  
 
Awareness Integration Therapy targets core beliefs, 
emotions, and bodily sensations to access formative 
memories and support the integration of neural 

networks (Zeine et al., 2024). It emphasizes awareness 
and integration as pathways for promoting self-
directed neuroplasticity by helping individuals 
become conscious of their thoughts, emotions, 
behaviors, obstacles, and resistance to change. 
Through guided examination and integration of these 
psychological and somatic patterns, AIT supports 
greater clarity, emotional regulation, and neuroplastic 
adaptation, which may contribute to decreased 
amygdala reactivity and improved hippocampal 
functioning. Awareness Integration Theory (AIT) 
offers a structured, integrative framework uniquely 
suited to addiction recovery by addressing the 
psychological and neurobiological roots of compulsive 
behavior. AIT systematically guides individuals to 
observe and integrate thoughts, emotions, bodily 
sensations, core beliefs, and behavioral patterns, the 
fragmented domains often disrupted in addiction.35,25 
In addition, AIT supports recovery by helping 
individuals live intentionally in line with their values, 
strengthen workable beliefs, and translate insights 
into consistent action through structured goal-
setting, accountability systems, and value-aligned 
behavioral commitments. In this way, AIT moves 
beyond symptom reduction by supporting a 
recovery path grounded in self-awareness, emotional 
integration, intentional living, and sustained personal 
responsibility.27 

 
By integrating mindfulness practices with cognitive 
restructuring and embodied emotional processing, 
AIT may facilitate reduced amygdala reactivity while 
supporting hippocampal and cortical reintegration 
of formerly unprocessed or trauma-related 
memories, which are often associated with 
emotional dysregulation and substance-use 
vulnerability.25,28,34,37 Through repeated AIT-based 
interventions, individuals learn to interrupt habitual 
reward-seeking loops, reframe maladaptive beliefs, 
and develop self-directed neuroplasticity.25,38,39 
This process strengthens self-efficacy, emotional 
regulation, and intentional action, which are critical 
protective factors in addiction recovery.39-41 
 



Bridging Neuroplasticity and Addiction: Examining Awareness Integration Theory as a Promising Treatment Approach 

© 2026 European Society of Medicine 7 

5. Conclusion 
Addiction is a reversible condition at the level of 
brain function when interventions intentionally 
harness the brain s inherent plasticity. While adult 
neurogenesis in humans may be limited, functional 
neuroplasticity remains robust and clinically actionable. 
The evidence reviewed supports the conclusion 
that targeted psychological interventions, particularly 
those integrating mindfulness, cognitive restructuring, 
emotional processing, and somatic awareness, can 
meaningfully repair addiction-related neural 
dysregulation. Awareness Integration Theory 
provides a coherent, evidence-informed framework 
for facilitating self-directed neuroplasticity in addiction 
recovery. By reducing limbic reactivity, restoring 
hippocampal integration, and strengthening executive 
control, AIT supports sustainable recovery outcomes, 
including reduced relapse risk, improved self-
regulation, and enhanced psychological well-being.  
 

Overall, AIT provides a comprehensive method for 
fostering positive changes in the brain and personal 
growth. Through practices that boost awareness, 
self-compassion, and intentional actions, individuals 
can influence neuroplasticity to enhance their well-
being. Neurotechnology tools such as qEEG and 
fNIRS monitor neurobiological shifts during AIT. 
Participants often report life-changing experiences 
in cognitive, emotional, behavioral, and physical 
domains, along with improved relationships and 
intrapersonal satisfaction, fueled by an increased 
sense of self-determination. Future studies employing 
neuroimaging and biomarkers are vital to validate 
and refine neuroplasticity-based addiction therapies. 
Although medication assists with immediate 
stabilization, its contribution to long-term brain 
development is limited. 
 

In contrast, psychotherapeutic approaches integrating 
mindfulness, cognitive-behavioral principles, and 
somatic awareness, such as AIT, show promise in 
restoring neural connectivity and emotional regulation 
while reducing the risk of dependence. AIT s 
capacity to reduce amygdala reactivity, restructure 
reward-driven schemas, and foster intentional 

behavior positions it as a powerful adjunct or 
alternative within comprehensive addiction treatment 
models. In addiction recovery, these neuroplastic 
effects result in improved distress tolerance, reduced 
craving intensity, and enhanced capacity for 
reflective decision-making rather than compulsive 
actions. In contrast to pharmacological approaches 
that predominantly aim to suppress symptoms, 
mindfulness-based neuroplastic strategies promote 
enduring structural and functional modifications 
within the brain, thereby supporting sustained long-
term recovery.  
 
This comprehensive review shows that recovery in 
the SUD-affected brain requires an active, dynamic 
process of neurobiological reorganization that can 
be facilitated by targeted, evidence-based 
interventions such as AIT. To better understand the 
process of neural plasticity, it is vital to clarify the 
connections among molecular, synaptic, and network 
mechanisms, thereby facilitating the development 
of more effective, precise, and sustainable therapies 
for substance use disorders.  
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